The psoralen compounds, xanthotoxin and 4,5',8-trimethylpsoralen 
leucine is incorporated into various fractions of soluble pro. teins in excised pods 8 hours after treatment. This treatment decreased the rate at which orotic acid is incorporated into RNA. The increase in PAL activity induced by irradiated psoralens was prevented when 6-methylpurine (0.5 milligram per milliliter) or cycloheximide (10 micrograms per milliliter) was applied immediately following the irradiation period. Possible functions of psoralen compounds in plants are discusssed. enzyme phenylalanine ammonia lyase, EC 4.3.1.5, and the de novo production of the isoflavonoid pisatin in excised pea tissue.
The induction of PAL3 and the synthesis of pisatin have been shown to depend on synthesis of RNA and protein and to be associated with net increases in the synthesis of RNA and protein in pea tissue (6, 7, 20, 21) . The induction of this enzyme and pisatin synthesis can be triggered by a variety of compounds with an affinity for DNA. For example, mitomycin C, which is a bifunctional alkylating compound, induces these responses. Mitomycin C is believed to bind to and cross link DNA molecules (24) . The in vitro specificity of activated mitomycin C for double-stranded DNA has been established; however, it reacts nearly as well with RNA (24) . In contrast, psoralens, upon irradiation with 360 nm light, bind primarily to native DNA (11, 14) . Also, the products formed by irradiation of psoralen with the DNA components, thymine and cytosine, have been isolated and characterized ( Fig. 1) (8, 9) . The specificity of this photosensitizing action for DNA appeared to be useful in characterizing the cellular components involved with the induction of PAL and pisatin.
MATERIALS AND METHODS
The photochemistry of furocoumarins (psoralens) has received considerable attention from several groups of workers (2, 10, 11, 19) . The parent compound, psoralen, and some of its derivatives have a photosensitizing action on viruses (3, 12) , bacterial cells, and mammalian cultures (2, 13) and produce lethal and mutagenic effects. These biological effects are not caused by either psoralens or light (320-400 nm) alone, but require the simultaneous application of both. In vitro, this simultaneous treatment causes distinct structural changes in native DNA (2) .
Psoralen compounds such as xanthotoxin have been found in an array of plants (17, 19, 22, 23) including the family Leguminosae (to date, these compounds have not been isolated from peas) (1 2The term "inducer" in this paper will refer to an agent which can cause an increase in extractable PAL and pisatin.
Immature Alaska pea pods were harvested while still enclosed in the blossom. One-gram samples of the pods were split and placed in a sterile Petri dish. Pods were harvested and split by hand, and the working area and glassware were kept sterile in an attempt to eliminate contamination by plant pathogenic fungi. Saturated solutions of either 4,5', 8-trimethylpsoralen (prepared and supplied by Paul B. Elder Co., Bryan, Ohio) or xanthotoxin were administered to the exposed endocarp surfaces. One hour after the psoralen compound was applied, the tissue was irradiated with a Black Ray lamp (model B-100A, Ultra-violet Products, Inc., emitting at 366 nm) at a distance of 20 cm from the pods. The pods were then incubated in the dark for 18 hr at 22 C. Inhibitor solutions, when applied, were mixed with the H20 or psoralen solution to bring the final concentration of the inhibitors, cycloheximide, or 6-methylpurine to 10 ,ug/ml and 0.5 mg/ml, respectively. The assay for PAL and the quantitation of pisatin have been described (6, 20, 21) .
Protein Synthesis. The rate at which labeled L-leucine is incorporated into a given fraction of soluble protein from induced tissue was compared to the rate for that same fraction from noninduced tissue by utilizing dual labeling techniques (20) . The induced and noninduced pods (6 g total) were labeled separately with tritiated or "4C-labeled L-leucine. The tissues were combined and homogenized at 4 C in mortars containing I Abbreviation: PAL: phenylalanine ammonia lyase.
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An increase in PAL activity is detected within 3 hr (Fig. 2) 154. 4 following the in vivo irradiation of 4,5', 8-trimethylpsoralen. The plant lots were combined at the end of the pulse period. The proteins were immediately extracted, fractionated on Sephadex G-200, and counted, and the corrected ratios (fractions with less than 1000 raw cpm in either channel were not plotted) were determined as described previously (21) . Protein fractions with the larger "C/3H ratios indicate that a greater rate of protein synthesis occurred in the leucine-"C labeled protein. * and 0: 2-and 4-min irradiation treatments, respectively (described above); ..... : ratios obtained when both lots of pods were water-treated and duallabeled. This dual-labeled experiment served as a control to measure isotope and quenching effects.
: absorbance of protein fractions at 280 nm; X: fractions containing PAL activity (arbitrary units of enzyme activity). ity levels after the normal incubation period. The 3-hr lag period between irradiation and measurable PAL increases is comparable to lag periods following the application of other inducers. One explanation forwarded for the enhanced formation of PAL (6, 21) and other inducible enzymes (16) is that the inducer inhibits the formation of a repressor which normally controls the rate of PAL synthesis. Such an interpretation may prove to be valid if the half-life of this hypothetical repressor component is such that most of the repressor disappears within the 3-hr lag period.
The psoralen-irradiation treatments apparently influence the synthesis of proteins other than PAL (Fig. 3) The rate at which leucine-"C is incorporated into trichloroacetic acid-insoluble material (total protein) is greater in induced tissue up to 6 hr following the irradiation treatment (Fig. 4) . 
RNA Synzthesis in Pea Pods
One milliliter of a saturated solution of 4,5',8-trimethylpsoralen or H20 was applied to pods. After 2 hr pods were washed with sterile water and partially air-dried. Immediately following the appropriate 366 nm light exposure the pods were pulse-labeled (45 min pulse) with 0.1 ,uc of orotic acid-14C (60.8 mc/mmole), and the RNA was extracted by the hot phenol method (5). 
